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PREFACE 


This manual describes how to use the computer spreadsheet package 
M10/Multiplan. The package’ itself is supplied on a special EPROM chip 
which plugs easily into the memory expansion compartment in the base of 
the M10. 


Full details for loading and running M10/Multiplan are given in Chapter 
1, while the next two chapters contain an explanation of the spreadsheet 
features available to the user, and a practical tutorial to illustrate 
the general techniques of creating and working with a spreadsheet. 

In Chapters 4 and 5, the user will find complete lists of the 
M10/Multiplan commands and functions, together with instructions for 
their use. 

No previous knowledge of computer spreadsheets is required to begin work- 
ing with the package, but the user is assumed to have a reasonable under- 
standing of the M10 Portable Computer and it's main features. 

Completely new users of the M10 are advised to spend a little time read- 
ing the "M10 Operations Guide" and becoming familiar with using the M10 
Portable Computer. 

PREREQUISITE PUBLICATIONS: None 

REFERENCE PUBLICATIONS: M10 Operations Guide 

DISTRIBUTION: General (G) 


FIRST EDITION: July 1984 
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1. INTRODUCTION TO RUNNING M10/MULTIPLAN 


Spreadsheets are well-known by anyone who has worked with large amounts 
of figures as being an efficient way of organizing and displaying numeri- 
cal information. 


The data is arranged in tabular form, with clearly labelled columns and 
rows to simplify complex calculations on the contents of the table. 


The spreadsheet is a very useful way of storing and working with numeri- 
cal data in many fields besides accounting; such as statistical analysis, 
scientific data recording and home budgeting. 


The adaptation of these spreadsheets to the microcomputer has brought 
with it the advantages normally associated only with larger, more costly 
machines; namely increased speed of computation and virtually unlimited 
storage capacity, taking up the minimum amount of space. 


FACILITIES AVAILABLE IN M10/MULTIPLAN 


With M10/Multiplan, the user is able to perform most of the functions 
embodied in larger spreadsheet programs, with the added bonus that all 
these features are at hand whenever and wherever necessary, thanks to the 
portability of the M10. 


Amongst the features available are; 

- creation of a spreadsheet comprising up to 99 rows and 63 columns 
(depending on how much internal memory, or RAM, your M10 has; e.g. 
with an M10 containing the minimum of 8K bytes, it is possible to 
draw up a table consisting of approximately 10 rows by 10 columns). 


- entry of numerical data or text into any of the locations, or cells 
of the table. 


- entry of formulae into any cell, combining entries from previous 
cells with arithmetic operators and special M10/Multiplan functions 


- ability to mame individual cells, or groups of cells 


- a formula may contain absolute , relative , or mame references to 
other cells or groups of cells 


- formatting of any part of the spreadsheet, or even individual cells 
to display entries of a fixed number of characters, that may be 
either left or right-adjusted, or centered in the cell 


- insertion of extra columns or rows in the spreadsheet, after it has 
been created 
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- special spreadsheet handling commands are available with all their 
optiors being displayed on the last one or two lines of the M10's. 
screen 


- a useful prompt or error message is displayed on the top line of the 
screen, to help the user when working with the spreadsheet 


- global copying or blanking commands for duplicating one or more cells 
to other parts of the spreadsheet, or erasing individual cells or 
groups of cells 


- ability to save standard format spreadsheets on cassette, and load 
them later on in a working session, when they can be filled in with 
new figures 


- creation of specially formatted files, called SYLK files, which 
enable merging of the contents of one spreadsheet with another 


INSTRUCTIONS FOR INSTALLING AND RUNNING M10/MULTIPLAN 


The M10/Multiplan spreadsheet package comes on a special EPROM chip which 
plugs in to the memory expansion compartment, under the M10. 


N.B. It is important to remember that by adding extra memory to the M10, 
whether in the form of ROM or RAM chips, the entire previous contents of 
memory will be erased. Therefore if you have any files or programs that 
you want to keep, save them on cassette first, before actually installing 
the M10/Multiplan EPROM chip, or adding any extra memory. 


To install and start up M10/Multiplan, follow the steps given here: 


1. Underneath the M10 you will see two covers marked with arrows, and a 
small, hinged flap, un-marked. Check that the M10 is switched off 
and then open the largest arrowed cover to gain access to the memory 
compartment.(The smaller one is the cover of the battery compart- 
ment.) Then push the EPROM chip carefully into the extra ROM connec- 
tor socket (the one furthest away from the edge of the M10; the other 
sockets, marked OPTION RAM 1-3 are for additional RAM chips’ for 
increasing the M10's working memory space). 


2. Ensure that each pin on the chip is properly aligned with its respec- 
tive connector in the socket. Note that the small semi-circular 
groove at one end of the chip should be matched with the same type of 
insert cut into the connector socket's frame. Press the chip firmly 
into position, and close the cover. 


3. When removing memory chips from the expansion compartment, always use 
a hard, pointed object to prise up both ends of the chip gradually, 
and then pull it out vertically, so as not to bend any of the pins. 


4. if any of the pins do become bent, straighten them by hand before 
re-inserting the chip. 
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On switching on the M10, you will notice the filename MSPLAN on the 
menu. This is the name by which the M10/Multiplan program is identi- 
fied on the screen. 


IMPORTANT! Before running M10/Multiplan, always check that the 
"PASTE' buffer of the M10 is empty. If the buffer still contains some 
characters, and an attempt is made to save a SYLK file (this pro- 
cedure is described in Chapter 4: M10/Multiplan Commands), then the 
contents of the spreadsheet will be lost. 


To empty the 'PASTE' buffer, select TEXT mode from the M10's_ main 
menu and enter any name of up to 6 letters to create a test file. 
Then press <F7> (Select) and, without entering anything in the file, 
press <F5> (Copy). This will copy a blank text string into the 
"PASTE' buffer. 


To check that the buffer is empty, press <PASTE>. If it is, nothing 
will be inserted into the test file. Now exit from TEXT mode, by 
pressing <F8>, and the main menu will re-appear. 


To start M10/Multiplan, all you have to do is position the cursor on 
the name MSPLAN and press <ENTER>. 


The first thing that appears on the screen is the copyright notice 
and the prompt, requesting the name of the file you want to work on. 


As no spreadsheets have yet been drawn up, you would enter a suitable 
name of a file in which.to store your spreadsheet here. For example, 
you could enter the filename FIRST in response to the prompt. (The 
filename may be up to 6 characters long and must begin with a 
letter.) 


You will then see the initial "window", or section, of the blank 
spreadsheet, with the columns labelled from 1 to 4, and the rows from 
1 to 7. In addition, the cell in the top left-hand corner of the 
spreadsheet is highlighted by being shown in reverse video (or "nega- 
tive''). 


We will refer to this highlighting as the cell pointer . 


. By pressing the key marked LABEL (below the screen, and near the 


center of the keyboard), you will notice that the last line of the 
display is replaced by 8 special names, some of which are abbrevia- 
tions. These identify the function keys of M10/Multiplan, which are 
used to create and manipulate the spreadsheet. 


This is done with the help of commands such as Copy , Edit , Blank , 


‘ and many others, that will be explained in the following chapter, and 


also appear in detailed reference form in chapter 4 of this manual. 
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2. THE MAIN FEATURES OF M10/MULTIPLAN 


This chapter contains an outline of the main features provided by the 
M10/Multiplan package, including a description of the attributes of the 
spreadsheet, the commands and functions available (explained in greater 
detail in Chapters 4 and 5), and other comments onthe use of the 
spreadsheet package. 


THE SPREADSHEET 


As in most computer spreadsheet application programs, the spreadsheet 
dimensions in M10/Multiplan are not limited by the physical size of the 
screen of the M10. 


SIZE OF THE SPREADSHEET 


In fact, as has already been said, the maximum size of the spreadsheet in 
the ™M10/Multiplan package is 99 rows x 63 columns, depending on the 
amount of RAM available in the M10: with the standard model, containing 
8K of RAM, it is possible to create a spreadsheet of approximately 10 
rows by 10 columns, whereas if more memory expansion modules are added, 
this can be increased up to the full-size spreadsheet. 


THE SPREADSHEET WINDOW 


Although only 7 rows and 4 columns of the spreadsheet can be seen on the 
M10's screen at any one time, the entire spreadsheet can be viewed by 
means of a device known as the window , which makes it possible to "move" 
the viewing area by means of the arrowed cursor movement keys, or alter- 
natively with the Tran Goto commands. (This and the other M10/Multiplan 
commands are explained below). 


MOVING THE WINDOW 


Pressing one of the arrowed cursor movement keys moves the cell pointer 
(which highlights a cell in reverse video, or negative) onto the 
corresponding adjacent cell. If the pointer is at the edge of the screen 
when the arrowed key is pressed, the window will extend to display the 
next/previous row or column of the spreadsheet. The row or column on the 
opposite edge of the screen will no longer be visible. This is known as 
vertical and horizontal scrolling . 
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SPECIAL WINDOW MOVING FUNCTIONS 


The list below shows the effect on the position of the window of pressing 
the cursor movement keys together with the <SHIFT> or <CTRL> key. 


<SHIFT> + LEFT Scrolls the window one whole screenful (also known as a 
page ) to the left. 


<SHIFT> + RIGHT Scrolls the window one page to the right. 


<SHIFT> + UP Scrolls the window one page upwards. 

<SHIFT> + DOWN Scrolls the window one page downwards. 

<CTRL> + LEFT Scrolls the window to the left-hand edge of the 
spreadsheet. 


<CTRL> + RIGHT Scrolls the window to the right-hand edge of the 
spreadsheet. 


<CTRL> + UP Scrolls the window to the start of the spreadsheet. 
The cursor is placed on the first cell in the 
spreadsheet: i.e. the top left-hand corner. (row 1, 
column 1) 


<CTRL> + DOWN Scrolls the window to the end of the spreadsheet. The 
cursor is placed on the last cell in the spreadsheet: 
i.e. the bottom right-hand corner. (Note that in a 
totally blank spreadsheet, this will be the same posi- 
tion as the first cell: row 1, column 1.) 


THE COMMAND LINE AND THE MESSAGE LINE 
When a particular command has been selected (see below), and also when 
values are being entered in the spreadsheet's cells, the operation is 


shown on the last line of the display, called the Command Line . 


The top line of the display is sometimes used to indicate error messages 
of the kind: 


Illegal Formula 


M10/MULTIPLAN COMMANDS 


In order to create and use spreadsheets, there are a number of special 
commands in M10/Multiplan. 


These can be seen by pressing the key marked <LABEL>, below the screen, 
near the center. The last line of the display is then replaced by eight 
names, corresponding to the functions of each of the keys F1-F8 . The 
keys themselves are located below the screen, on the left-hand side. 
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The function keys and their corresponding commands perform the following 
operations: 


F1 :Edit Allows the contents (particularly formulae) of any cell to be 


changed. 
F2 :Blnk Erases/blanks the contents of a cell or group of cells. 
F3 :Copy Copies the contents of a cell or group of cells to another 


‘part of the spreadsheet. 


F4 :Form Formats the display characteristics of an individual cell or 
group of cells. : 


F5 :Name = Assigns a name to a cell or group of cells, for future refer- 
ences in formulae entered in the table. 


Fé :Opt Sets the Recalculation and Audible Alarm options. 


F7 :Tran Allows a spreadsheet to be Load -ed or Save -d to cassette, 
and also provides the spreadsheet Clear and the Goto (cell 
pointer movement) functions. 


F8 :Menu Ends the current working session and re-displays the M10's 
main menu. 


To display the commands associated with each function key, press the 
<LABEL> key. Press it again to remove the key labels from the screen. 


ENTERING COMMANDS 


1. If the desired command operates on a specific cell or group of cells, 
position the cell pointer on that cell, which will appear highlighted 
(in reverse). 


2. Select the command by pressing the corresponding function key (F1- 
F8). 


3. Select the required option from the sub menu if the chosen command 
has one. Again, this is done by pressing the correct function key. 
In certain commands, (such as "'Format''), the active option on the sub 
menu is displayed in reverse. Selecting a new option causes that 
function key name to be shown in reverse. 


4. If the command requires a response to be entered. from the keyboard 
(as well as, or instead of an option selected from a sub menu; such 
as the commands "'Blank"' and '"'Format''), position the editing cursor 
which appears in reverse, on the appropriate field on the sub menu. 
(This is done by pressing the <TAB> key to move the cursor along one 
field at a time. When the cursor reaches the last field, pressing 
<TAB> again returns it to the first one. 


5. Either type in the desired response, or, if the option proposed by 


the sub menu is suitable, simply press <ENTER>, whereupon the command 
will be executed. 
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6. To cancel the selected command at any stage before it has been 
entered (by pressing <ENTER>), hold down the <SHIFT> key and press 
<BREAK/PAUSE>. 

EXAMPLE 

The following example illustrates how to execute an M10/Multiplan com- 

mand. 

Let us assume we want to format a specific cell so that it displays the 


value to be entered left-adjusted and rounded up to one decimal place. We 


can 


a) 


b) 


c) 


d) 


e) 


f) 


g) 


h) 
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do this by carrying out the steps below: 


Using the arrowed cursor control keys, position the cell pointer on 
the cell to be formatted; e.g. R4C1. 


Select the Format command by pressing <F4>. 


A sub menu appears with the options Cell Wide F displayed above keys 
F2-F4, We need to select the Cell Format option; to do this press 
<F2>. 


The last two lines of the screen now show a further set of options: 
Left Cen Rght Fix Gen F 


(with the options Rght and Gen active and, above them, two fields 
displaying proposed responses: 


Cells: R4C1 # Dec: 2 


To change the number of decimal places displayed in the cell, press 
the <TAB> key, which causes the editing cursor to move over to the # 
Dec: field. Type <1> to select rounding to one decimal place. 


At any time a typed response can be changed, using the <DEL/BS> key 
to backspace and re-type the reply, or by moving the edit cursor 
using the arrowed cursor control keys. 


Now select the left-adjustment option by pressing <F2>. The Left 
option will appear in reverse, showing it to be the active option. 


Lastly, we need to select the option giving us the fixed-decimal 
point option. To do this, press the corresponding function key: <F6>. 
The Fix option will be highlighted on the bottom line. 


The entire command with all correct options is executed by pressing 
<ENTER>. 


USING FORMULAE 


Any cell may contain a formula, comprising constant vaiues, and/or refer- 
ences to other cells, combined with arithmetic and/or logical operators, 
and a number of mathematical functions available to the user of 
M10/Multiplan. 


N.B.: When entering a formula in a cell, you must always precede it with 
the equals sign (=). 
M10/MULTIPLAN VALUES 


The various values that are used by M10/Multiplan, together with their 
purpose, are shown in the following list: 


numbers Entered or calculated values; they may be entered as 
integers, decimal fractions, or in scientific notation 
(e.g. 3.62E+4 ; which is equal to 36200). 


text Alphanumeric characters used as labels in cells, or as 
name references in formulae (see the Name command in 
Chapter 4). 


cell references Addresses of other cells in the spreadsheet, whose con- 
tents are used in formulae; these may be absolute (e.g. 
R5C2), relative (e.g. RC(-1)), or name (e.g. COSTS). 


logical values True and false values, returned as the result of a com- 
parison using logical operators; they are then used in 
logical "either/or" decisions. (See the IF(...) func- 


tion in Chapter 5 for details on how to perform logical 
"either/or" decisions. ) 


error values The result of an incorrect calculation or invalid entry 
in the spreadsheet; e.g. #DIV/0! for a division by zero 
error, or #NUM! caused by an overflow (number too large 
or too small), or illegal parameter to an arithmetic 
function (e.g. SQRT(-1) ). 


Each of these values is explained in detail below. 


NUMBERS 


These may be entered as integers, decimal point fractions, or in scien- 
tific notation. The latter is a number of the forms 


[decimal fraction(mantissa) JE[positive or negative exponent] 


where the exponent part (E) represents 10 raised to a power. 
e.g. 6.52E+4 (=65200 ; the plus sign may be omitted) 


35.74E-3 (=.03574 ) 
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Note that percentages may also be entered as values, but they must be 
preceded by the equals sign: 

e.g. =25% 

will give the result 0.25 (25/100) in the relevant cell. 


The range of numerical values that may be calculated and displayed is 
from 1E-64 to 9.9E+62. 


Arithmetic Operators The order of evaluation of the arithmetic operators 


that may be used to combine numerical values is shown here, in decreasing 
order of importance: 


- negation of a value 


oe 


percentage value; the symbol appears after the value, e.g. 33% 


A exponentiation; where a%b is calculated as being equal to 
exp (1n(a)*b) 


* and / multiplication and division ; with equal priority 

+ and - addition and subtraction ; with equal priority 

The natural hierarchy of calculation can be changed by the insertion of 
parentheses in appropriate places of the formula. 

TEXT 


Any string of characters that starts with a letter will be displayed as 
text, and can be used to label rows or columns. 


N.B. Do not use any combination of characters for text entries that could 


be confused with a cell reference; e.g. R6C2, as this can result in cal- 
culation errors in the spreadsheet. 


CELL REFERENCES 


The value in any cell can be referenced by a formula in any other cell by 
specifying the row and column that the given cell is situated in. 


R5C8 
means the value that is stored in the cell in row 5, column 8. 
(Note that it is possible to specify the reference by the column followed 


by the row number, but the coordinates are always stored in M10/Multiplan 
as the row followed by the column number.) 


2-6 





column 

















R403 + 1=6 

















Fig. 2-1 Accessing a Value With a Cell Reference 

There are three types of cell references that can be used within formu- 
lae: 

- absolute reference 

- relative reference 

- name reference 


These are explained in detail below, in the section entitled "CELL REFER- 
ENCE TYPES". 


LOGICAL VALUES 

In a logical comparison of two values, a "true" or a "false" result can 
be obtained and then used in decision statements containing the IF(....) 
function. 


The following operators can be used in logical comparisons of two values: 


< less than 

<= less than or equal 

= equal 

>= greater than or equal 
> greater than 

<> not equal 
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In addition, logical operations can be carried out using any of the func- 
tions; AND(...) , OR(...) , NOT(...) , TRUE() and FALSE() , which are 
described in detail, together with the other functions, in Chapter 5. 


ERROR VALUES 


Error values are caused by incorrect use of an M10/Multiplan command or 
function, or by using an illegal cell reference. 


The full list of error values with their causes is given below. Note that 
an error value in a given cell may be passed on from a previous error in 
a different cell, by cell referencing. Thus, to correct an error, it is 
sometimes necessary to trace the cause back through several stages of the 
calculation, examining each referenced cell in turn, until the source of 
the error can be identified and removed. 


Value Cause 


#DIV/0! |} An attempt to divide by zero. 


An undefined label reference (see section on "CELL REFERENCE 
TYPES", below). 


#NAME? 


A value is not available. (This value can also be created on 
purpose, by use of the NA() function.) 


#N/A 


e.g. R1 R2 (the union reference should be used instead; e.g. 
R1,R2. See section on "CELL REFERENCE TYPES", below. ) 


An overflow has resulted from a calculation ; i.e. the number 
is too large or too small too be displayed, or an arithmetic 
function has been used incorrectly; e.g. SQRT(-1). 


#NUM! 


#REF ! A cell or group of cells outside the limits of the spreadsheet, 


#NULL ! | An intersection of disjoint areas has been specified; 
| or from a deleted area, has been referenced. 


#VALUE! A text expression has been used instead of a value, or vice 
versa, or else a cell reference has been used where a value is 
needed. 
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CELL REFERENCE TYPES 


As said before in this chapter, a reference to a cell in a formula may be 
one of three types (or a combination of them); 


a) an absolute reference to the cell's actual position in the 
spreadsheet; 


b) the position of the cell, relative to the cell containing the for- 
mula; 


c) a reference to a name assigned to the cell, using the M10/Multiplan 
command Name . 


Note: each of the above definitions applies equally to a group of con- 
tiguous cells. (Non-contiguous cells may be specified by means of the 
union operator described below in the section on "Reference Combining 
Operators"). 

We will now look at each of the cell reference types, in turn, and see 
how they should be specified. 

ABSOLUTE REFERENCES 


An absolute reference is simply the actual row and column position in the 
spreadsheet of the cell (or group of cells) in question. 


Examples of Absolute References 


Example Meaning 

Rn | row number n (1-99) 

Cn | column number n (1-63) 

Rn:m | all rows from n to m inclusively 
Cn:m all columns from n to m inclusively 


Any combination of these forms can be made to denote a specific cell, or 
a contiguous area of cells: 


R4C6 is the cell in row 4, column 6 
R1:3C5 ; all cells in column 5 from row 1 to 3 
R3:6C4:8 the rectangle from row 3 to 6 and from 


column 4 to 8 
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RELATIVE REFERENCES 


A relative reference to a given cell (or group of cells) describes the 
position of the cell/(s) in relation to the cell containing the refer- 


"ence. 


The arithmetic signs + and - are used to specify the referenced position, 
and have the following meaning: 


+ Indicates a column to the right, or a row below, the current cell 
position. 


- Indicates a column to the left, or a row above, the current cell 
position. 


These signs are followed by an integer, specifying the number of 
columns/rows separating the current cell from the referenced cell. 


EXAMPLES 

Example Meaning 

R | current row 

Cc | current column 

R(+n) | the nth. row below the current one (R) 

R(-n) | the nth. row above the current one (R) 

C(+n) | the nth. column to the right of the current one (C) 
C(-n) the nth. column to the left of the current one (C) 


Naturally, these relative references can be combined in the same way as 
the absolute ones, to denote a specific cell or group of cells. 


RC(-4) 


denotes the cell 4 columns to the left of the current one, in the same 
row. 


However, the choice between absolute and relative references becomes 
important when any cell references are copied from one cell into one or 
more others, using the Copy command (see Chapter 4 for a detailed expla- 
nation of this and the other M10/Multiplan commands) 


If absolute references are copied to other cells, the cell/(s) referred 
to will always be the same. But if relative references are copied, the 
position of the referenced cell/(s) will depend on the location of the 
cell that the reference was copied to. 


\ 
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relative references 


absolute references | 
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Fig. 2-2 Comparison of Absolute and Relative References 


Example: Assume we have a spreadsheet containing several columns of fig- 
ures, and that we want to calculate the totals at the bottom of each 
column. 


In the cell underneath the first column of figures we need to enter a 
formula of the type; 


=R(-1)C+R(-2)C+R(-3) C+... .R(-n)C 


where the first entry in the column to be included in the total is n rows 
above the current cell. 


Note that there exists a simple way of entering relative cell references 
in a formula: 


1. After specifying that a formula is to be entered, by typing the 
equals sign(=), press the relevant arrowed cursor movement key to 
place the cell pointer in the first cell that you want to include in 
the formula. 


The relative reference of that cell will appear on the input line(at 
the bottom of the screen), next to the equals sign. 


2. Type in the arithmetic operator that is to combine the last refer- 
enced cell with the next one. 


3. Repeat the first two steps until all the required cells have been 
included in the formula. 


4. Press <ENTER> to insert the formula in the current cell. 

After entering the formula by the method described above, we then use the 
Copy command to replicate the formula into the-cells below each of the 
other columns of figures. 

As the formula only contains relative references, the values used in each 


of the other totals will correspond to the given column. 
/ 
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current cell refers 
to target cell 
by R[+2]C[-1] 











target cell 








Fig. 2-3 Example of Relative Cell References 


NAME REFERENCES 

A useful means of identifying a cell, or group of cells, is to assign a 
name to it using the Name command (this is described in Chapter 4, along 
with the other M10/Multiplan commands) . 

A name is treated exactly the same as an absolute reference for formula 
calculations, but is more convenient, as a particular set of data can be 
given a name that immediately suggests its contents to the user. 


In order to name a cell, or group of cells, the following points should 
be born in mind: 


- Every name must begin with a letter. 


- The rest of the name may contain any alphanumeric character as well 
as periods and underline characters _ 


- The maximum length of a name is 31 characters. 


- Do not use names that have the same form as absolute or relative cell 
references; e.g. R2C4 or R(+3)C. 

















na 


Fig. 2-4 Example of a Name Reference 





REFERENCE COMBINING OPERATORS 

Any of the three types of reference described above (absolute, relative, 
or name) can be combined by means of the three following special opera- 
tors. 


Intersection operator (space) 


This defines a cell or group of cells that is common to both sets of 
references. 


The reference has the form: 
ab 
where a and b are two separate references. 
e.g. R4 C (denotes the cell where the current column intersects the 


fourth row). 


If the two references do not intersect, the error message #NULL! is 
displayed. 





intersection a,b refers to the shaded area 
(space) 






reference a 







reference b 





Fig. 2-5 The intersection Operator 


Range Operator (Colon :) 
This operator is used to designate a group of contiguous cells. 
The range reference has the form: 
a:b 
For example R2C1:R4C5 designates the rectangle whose upper left-hand 


corner is the cell R2C1, and whose lower right-hand corner is the cell 
R4C5. 
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Fig. 2-6 The Range Operator 


Union Operator (Comma ,) This defines cells that are in both references. 
It has the following form: 
a,b 


This type of operator is used to refer to cells that are not contiguous 
(as opposed to a range or intersection reference). 


For example, the reference R1C4,R2C4 denotes the same two cells as 
R1:2C4, but the union reference R1C4,R3C4 is not the same as R1:3C4. 

In the first case, only the cells R1C4 and R3C4 themselves are specified, 
whereas the second range includes the intermediate cell; R2C4 as well 


RECALCULATION OF SPREADSHEET RESULTS 


As has already been mentioned, one of the commands available in 
M10/Multiplan governs the Recalculation mode used’ to calculate the 
results of formulae after new values have been entered in the 
spreadsheet. 


The command in question is the Opt(ions) command, which is accessed by 
pressing <F6> from the main M10/Multiplan menu. 
On the bottom of the screen are displayed the following options: 


Calc ! Beep Mute 
The active options are those shown in reverse video (or "negative"). 
If large amounts of figures are being entered it is inefficient and time 
consuming to have the Cale option active, as each time a new entry is 


made, all the formulae in the spreadsheet are recalculated automatically, 
meanwhile no more entries can be made in the spreadsheet. 


Therefore, it is preferable to activate the ! option (by pressing <F6é> to 
obtain the "Opt" command, and then <F3>, as opposed to <F2>, from the sub 
menu) . 


The effect of this is to suppress automatic recalculation each time a new 
value is entered in the spreadsheet. When all the new entries have been 
made, the up-dated formula results can be recalculated simultaneously, by 
pressing <!>. 


EDITING CELL ENTRIES 


There are two different occasions when the entry in a cell needs to be 
changed. 


1. Numeric and Text Data Editing 
The most common one is when an value has been entered incorrectly or 
has changed. This can apply equally to numeric and to text entries. 


In this case, all that has to be done is to place the cell pointer in 
the relevant cell and re-type the value, then press <ENTER>. 


2. Formulae Editing 
Secondly, we may want to edit a formula to give different results, 
according to the set of data being considered. 


There is a special command available that facilitates the modifica- 
tion of formulae; this is the Edit command, which is described in 
detail with all the other commands, in Chapter 4. 


EDITING FORMULAE 


Place the cell pointer on the cell containing the formula that needs to 
be altered. Then press <F1>, causing the formula to be displayed on the 
bottom line of the screen. It may now be edited, using either the <BS> 
key to backspace the edit cursor and then re-typing it, or by pressing 
one of the arrowed cursor movement keys to place the cursor on a particu- 
lar part of the formula and then correcting it. 


In edit mode, the cursor movement keys perform the following functions: 


Left Arrow Moves the cursor one character to the left. 
Right Arrow Moves the cursor one character to the right. 
Up Arrow Moves the cursor to the start of the formula. 
Down Arrow Moves the cursor to the end of the formula. 
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REFORMATTING THE SPREADSHEET 


It is sometimes necessary to change the overall ''shape'' of the 
spreadsheet, to add extra columns or rows. 


This is a simple operation with the Insert command. (For a full explana- 
tion of how this is done, see Chapter 4; M10/Multiplan Commands ). 


Whenever extra columns or rows are inserted, formula references or names 
assigned to cells are automatically adjusted, to compensate for the 
enlarged spreadsheet. However, in certain circumstances, adjustment of 
references in the spreadsheet (caused by inserting extra columns or rows) 
can lead to one of a number of difficulties. 


SOME POINTS TO REMEMBER WHEN REFORMATTING THE SPREADSHEET 
By studying the following list, the normal pitfalls can be avoided. 


1. If inserting a column or row distorts the shape of an area of cells 
that has already been assigned a name, using the Name command, then 
the name reference is not adjusted. (For details on how to name 
cells, refer to Chapter 4; 'M10/Multiplan Commands". ) 


2. If a new row or column is inserted at the edge of a group of cells 
that has previously been assigned a name, the definition of the group 
will not be adjusted to include the extra row or column. To add a 
column or row to a specifically defined group, the insertion must be 
made inside the given group, and not at the edge. 


3. When extra columns or rows are added inside a group, as described in 
the previous point, the group will be expanded. If you do not want 
this to happen; i.e. you want the size of the group to stay the same, 
after inserting the extra row or column, copy the old edge row or 
column into the newly inserted one, and erase it using the Blank com- 
mand (described in Chapter 4). 


3. USING M10/MULTIPLAN : A TUTORIAL 


CREATING SPREADSHEETS WITH M10/MULTIPLAN 


Using the information given in the previous two chapters, we will now 
move on to creating a simple spreadsheet. 


This chapter contains a tutorial intended to illustrate and explain the 
main techniques of creating and manipulating a spreadsheet, by means of 
an example taken from a typical sphere of application of spreadsheets: 
statistics. 


No previous detailed knowledge of the field is required to follow this 
tutorial, however. 


The main purpose is to discover how the different facilities of 
M10/Multiplan (types of cell references, operating commands and arith- 
metic functions) are applied in a practical way to solve a given problem. 


After working carefully through this tutorial, the fundamental principles 
can then be applied to any number of specific requirements. 


TUTORIAL EXAMPLE: 
,Calculation of the Regression and Linear Correlation Coefficients 


In this example we will use M10/Multiplan to calculate the coefficients 
of regression a and b and linear correlation r of a statistical variable 
comprising two dimensions: (X, Y). We will calculate the coefficients a 
and b of the interpolation function y = ax + b and the linear correlation 
coefficient r which measures the degree of adaptability of the experimen- 
tal data to the hypothesis that there exists a linear-type relationship 
between the arguments X and Y of the statistical variable. 
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Let us suppose that the values for the arguments X and Y of the statisti- 
cal variable are those shown in the diagram below. 


ee eee 


Y AXIS 





1 2 3 4 5 6 7 8 9 10 11 12 18 14 15 
25 3.5 12.5 13.5 14.5 X AXIS 


2 
Fig. 3-1 Values of a Statistical Variable with Two Dimensions 


To represent the data using M10/Multiplan, we will create a spreadsheet 
of the following format. 


eee 








Column 
1 | 2 | 
1 KRAKAUER 
2|Number X 
8) sSssscie eset hee co es 
4 1 
5 2 
6 3 
7 4 
8 5 
9 6 
10 7 
11 8 
12 9 
13 10 
14 11 
15 12 
16 13 
17 14 
18 15 
19 16 
20 17 
Row 21 18 
22 19 
23 20 
24 21 
25! 22 
26 23 
27 24 
28 25 
29 26 
30} 27 
31 28 
32 29 
33 30 
34 |------------------------------------ 
35 Sx Sy  Sxy = SxA2_ SyA2 
36 | Sums 
37 | ------------------------------------ 
38 Mx My Mxy = MxA2  MyA2 
39|Avrge 
40 
4) 
42 
43 
GQ | Hretex 
45 
46 
47 





= 


Fig. 3-2 Structure of the Spreadsheet to be Created. 


Load M10/Multiplan using the procedure given in Chapter 1. 
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CHANGING THE SIZE OF THE CELLS 


The default cell size in M10/Multiplan is 9 characters. In this example 
we want to use a cell format of only 6 characters. To do this we need to 
select the FORMAT command by pressing function key <F4>. The following 
sub menu appears: 


Cell Wide F 
Press <F3> to select the WIDE sub command. The following message appears: 
WIDTH of cells: 9 


As we want to change the width of the cells, we would enter <6>, to make 
the length of all cell entries in the table 6 characters. 


CHANGING THE TYPE OF ALIGNMENT 


Data entered in the cells is by default aligned on the right. We will 
choose to retain this alignment for numeric values, and align text 
entries on the right or in the center of the cells. With the cell 
pointer still on cell R1C1, press <F4> again. When the sub menu shown in 
the last step appears, press <F2> to select the sub command CELLS. The 
following message is then displayed: ; 


Cells: R1C1 # Dec: 2 
Left Cen Rght Fix Gen F 


with R1C1 , Rght and Gen displayed in reverse video to indicate the cell 
together with the active options. If we take the cells to contain cen- 
tered entries as being in rows 2, 35 and 38 of columns 1 and 6, we need 
to enter the following in the first reply field ("Cells: "): 


R2C1:6,R35C1:6,R38C1 36 
Press function key <F3> to select the Cen option (this is then displayed 
in reverse video). Lastly, to execute the command, press <ENTER>. From 
now on, any entries made in the cells specified in the Cells: field will 
be centrally aligned. 


The same command is used to define the left alignment of entries in cells 
R36C1 and R39C1. 
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TEXT ENTRY 


In the second row of the spreadsheet we will place the relevant headings 


for 


The 


the data to be entered in the corresponding first six columns. 


headings and their meanings are shown here: 





HEADING MEANING 

Number | indicates the number of the data entry 

X | heads the column of values for the X argument 

Y | heads the column of values for the Y argument 

XY | the product of the two arguments 

X42 | the square of the values for the X argument 

yA2 the square of the values for the Y argument 

The procedure for entering these headings is as follows: 

1. Place the cell pointer in cell R2C1 and type Number 
You will notice that as soon as the first letter (N) is pressed, the 
VALUE command is automatically selected. This is shown by the word 
Value appearing on the last line of the screen. 

2. Next press the right-arrowed cursor movement key to enter that text 
in the cell and move the pointer into the next cell (R2C2) at the 
same time. 

3. Type X and press the right-arrow key again. 

4. In the same way, enter the headings below in the corresponding cells, 


according to the following list: 


Y in cell R2C3 
XY in R2C4 

XA2 in R2C5 

Y%2 in R2C6 

Sx in R35C2 

Sy in.R35C3 

Sxy in R35C4 
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SxA2 in R35C5 

Sy/2 in R35C6 

Mx in R38C2 

My in R38C3 

Mxy in R38C4 

MxA2 in R38C5° 

My42 in R38C6 

(The headings beginning with S and M, will contain the sum and aver- 
age (or medium) values, respectively, when the relevant formulae have 
been entered, later on. 

5. In the same way, we can enter the heading Sums in R36C1, Avrge in 
R39C1, a = in R41C1, ang. = in R41C4, deg. in R41C6, b = in R42C1 and 
r= in R43C1. 

COPYING THE CONTENTS OF A CELL 

In order to improve the appearance of the spreadsheet, we will enter a 

series of asterisks in row 1, from column 1 to column 6. To do this, 

place the pointer in R1C1 and type: ****%* then press <ENTER>. 

To avoid having to type the same asterisks in each of the other 5 cells, 

we can now use the Copy command to duplicate the contents of R1C1. The 


procedure for doing this is outlined here: 


1. Press <F3> to activate the Copy command. The following sub menu 
appears: 


Rght Down From 


2. Press function key <F2> to select the sub’command "Right". The fol- 
lowing prompt is displayed: 


Right # cells: at: R1C1 
with the pointer placed on the first field of the prompt. 


3. In order to copy the contents of R1C1 into the next 5 columns to the 
right, type 5 and press <ENTER>. 


4. The cell indicated in the at: field (R1C1) is correct, and does not 
need to be modified. 


5. Now use the same method to enter another line of asterisks in row 44, 
and lines of dashes in rows 3, 34, 37 and 40. 


ASSIGNING NAMES TO AREAS OF THE SPREADSHEET 


To make the entry of cell references in formulae easier, we will assign 
names to specific areas of the spreadsheet. Place the pointer in cell 
R2C2. When the Name command is selected, by pressing <F5>, the following 
prompt appears: 


NAME: X refer to: R2C2 


We have placed the pointer in cell R2C2 on purpose, so that its contents 
is automatically proposed as the name to be assigned. All we have to do 
is change the reply to the refer to: field from the proposed response 
(R2C2), to the area that we are going to assign the name to: row 4 to 33 
in column 2. The procedure for doing this is given below: 


- First, press the <TAB> key, to move the pointer to the second field. 


Using the cursor movement keys, place the pointer in cell R4C2. 


Type the colon character, : , and move the pointer into cell R33C2. 


- Press <ENTER> to execute the Name command. 


To assign a name to the area consisting of row 4 to 33 of column 3, use 
the following procedure: 


- Place the pointer in cell R2C3. 


- Select the Name command by pressing <F5> , as before. The following 
prompt will appear: 


NAME: Y refer to: R4:33C3 


- As the proposed responses are correct, we only need to press <ENTER>, 
to execute the command. 


Using the same method, we can assign the name XY to the area R4:33C4 , X2 
to the area R4:33C5 and Y2 to the area R4:33C6 . 


In the last two cases, M10/Multiplan automatically proposes the names, X2 
and Y2 , respectively (eliminating the symbol a which is not accepted in 
the name definition). 


Similarly, to facilitate references to cells to be included in formulae 
later on, we will assign the following names to the cells shown in the 
list below: 


Sx R36C2 Mx R39C2 
sy R36C3 My R39C3 
Sxy R36C4 Mxy R39C4 
Sx2 R36C5 Mx2 R39C5 
sy2 R36C6 My2 R39C6 
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ENTERING FORMULAE 


NUMBERING ROWS OR COLUMNS 


In the column with the heading Number we want to number the rows sequen- 
tially. First, the pointer should be placed in R4C1. Then, to enter a 
formula, type the equals sign, = . The following message will appear on 
the last line of the screen: “? 


Value: = 
Type: 

ROW()-3 
This will give the result of the formula in the cell, as being the row 
number of the cell containing the formula, minus 3; i.e. the value 1. 
ROW() is a function that returns the row number of the cell containing 


the function. Next the contents of the cell are copied into all the cells 
in column 1, from row 5 to 33. 


The way to do this is as follows: 
1. Select the Copy command, by pressing <F3>. 


2. From the sub menu, select the sub command Down by pressing <F3> 
again. 


3. The screen will display the prompt: 
Down # cells: 5 at: R4C1 


The two fields represent, respectively, the number of cells into 
which the copy will take place, and the cell whose contents are to be 
copied. 


4. As the latter is correct for our copy operation, we only have to 
modify the first field. Type 29 and press <ENTER>. This causes the 
contents of R4C1 to be copied into the 29 cells below it. The cells 
R5C1, R6C1, R7C1,... to R33C1 will be numbered 2, 3, 4, ..... up to 
30, respectively. 


CALCULATION OF THE PRODUCTS 
In the cells from row 4 to 33 of column 4 we will now enter the formula 
to calculate the product of the values X and Y. Place the pointer in 
R4C4 and type: 

=RC(-2)*RC(-1) 


and press <ENTER>. This formula can then be copied into the 29 cells 
below it, simply by pressing <F3>, <F3>, and <ENTER>, in that order. 
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CALCULATION OF THE SQUARES OF THE VALUES 
Likewise, we need to enter the formula for calculating the square of the 
value X in each of the cells in column 5, from row 4 to 33. First, place 
the pointer in R4C5 and type: 

=RC(-3)42 
then press <ENTER>. 


This formula can be copied into the next 29 cells below it by pressing 
<F3>, <F3>, and <ENTER>, as before. 


Using a similar procedure, the formula for calculating the squares of the 
Y values can be entered in all cells of column 6, from row 4 to 33. 
CALCULATING THE SUMS 
Place the pointer in cell R36C2, using the command TRANSFER GOTO . This 
is done by pressing <F7> to activate the TRANSFER command, whereupon the 
following sub menu appears: 

Load Save Clr Goto 
Press <F5> to select the sub command Goto. You will see the prompt: 


GOTO cell: R4C1 


where R4C1 is the cell containing the pointer. We need to change the 
response, by typing R36C2 and pressing <ENTER> to execute the command. 


The pointer will be automatically placed in cell R36C2. In this cell we 
will enter the formula to calculate the sum of the entries of the cells 
in column 2 from row 4 to 33, which has been assigned the name X . To 
calculate the result we can use the M10/Multiplan function SUM . To do 
this, simply enter the following (not forgetting the preceding equals 
sign to indicate a formula): 

=SUM(X) 


This will give a zero result in R36C2, as we have not yet entered any 
values in the X column. 


Using the same method, we can enter the following formulae: 


=SUM(Y) in R36C3 
=SUM(XY) in R36C4 
=SUM(X2) in R36C5 


=SUM(Y2) in R36C6 
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Each time one of the SUM commands is entered, you will see the following 
message on the first line of the screen: 


32 cells to recalculate 


which tells you that the automatic recalculation option (Calc) is in 
effect. Later on in this chapter, we will see how to change this option, 
as automatic recalculation of all formulae each time a value is entered 
slows down the data entry operation considerably. (See also the previous 
chapter and Chapter 4 for instructions on changing the active options). 


CALCULATING THE AVERAGE VALUES 


Either using the cursor movement keys, or by means of the TRANSFER GOTO 
command, place the pointer in cell R39C2. In this cell we will enter the 
formula for calculating the medium(average) of the X values in column 2, 
from row 4 to 33. To simplify the calculation, we can use the AVERAGE 
function of M10/Multiplan. In the active (current) cell, enter the fol- 
lowing formula: 


=I1F (COUNT (X)=0,0, AVERAGE (X) ) 
If no values are found in the X column, this formula will give the result 
0 in cell R39C2, otherwise the result will be the average of the values. 
(For more details on the IF function, see the description in Chapter 5.) 


As no X values have been entered yet, the result will be 0. 


In the above formula, we have used the M10/Multiplan functions IF , COUNT 
and AVERAGE . 


In the same way, we can now enter the following formulae for calculating 
medium values in the corresponding cells: 


=1F (COUNT (Y)=0,0,AVERAGE(Y) ) in R39C3 
=1F (COUNT (XY )=0,0, AVERAGE (XY) ) in R39C4 
=1F (COUNT (X2)=0,0, AVERAGE (X2) ) in R39C5 
=IF (COUNT(Y2)=0,0, AVERAGE(Y2) ) in R39C6 


CALCULATING THE REGRESSION FUNCTION COEFFICIENT 


To calculate the regression coefficient a , we use the following formula: 


Sx2 - Mx*Sx 
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We thus need to place the pointer in cell R41C2 and enter the formula: 
=IF ((Sx2-Mx*Sx)=0,0, (Sxy-My*Sx) /(Sx2-Mx*Sx) ) 

This formula checks the denominator of the previous expression, and will 

give the result 0 if the expression (Sx2-Mx*Sx) is null (which is true 


for the present, as no data has yet been entered), otherwise it will give 
the result of the second expression in the formula. 


To calculate the coefficient b we use the formula: 

b=My-a*Mx 
To do this, place the pointer in cell R42C2 and type: 

=My- 
Now we introduce a relative cell reference into the formula by moving the 
pointer to cell R41C2 (which contains the result of the formula to calcu- 
late coefficient a ), using the up-arrow cursor movement key. The rela- 
tive reference R(-1)C will thus appear in the formula. We then complete 
the formula by typing 


*Mx 


and pressing <ENTER>. 


CALCULATING THE ARCTANGENT AND THE RADIANT/DEGREE CONVERSION 


The coefficient a represents the slope of the regression coefficient 
(i.e. the tangent). Using the following formula, this coefficient gives 
us the value of the angle, expressed in degrees, measured to six decimal 
places: 


atg(a)*180 
ang = ------------ 


fy 
Place the pointer in R41C5 and type the following formula: 
=ATAN(RC(-3) ) /P1()*180 
Now press <ENTER> to store the formula in that cell. In the formula, 
ATAN and PI are both M10/Multiplan functions. ATAN gives the arctangent 


of the value in parentheses, while PI gives the value of the trigonometr- 
ical constant (3.1415...). 
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CALCULATING THE LINEAR CORRELATION COEFFICIENT 


To calculate the linear correlation coefficient, we use the following 
formula: 


Mxy - MxeMy 





V cow - Mx 2)*(My2 - My 2) 


Place the pointer in R43C2 and type: 


=IF ((Mx2-Mx 2)*(My2-My 2))=0,0, (Mxy- 
Mx*My ) /SQRT ((Mx2-Mx 2)*(My2-My 2))) 


In this case, as in the following alternatives, the denominator is 
checked before the linear correlation coefficient, r , is calculated. 


The same formula, using relative references obtained by positioning. the 
pointer with the arrowed cursor movement keys, looks like this: 


=IF (R(-4)C (+3)-R(-4)C%2)*(R(-4)C(+4)-R(-4)C (41)%2) = 
0,0, (R(-4)C(+2)-R(-4)C#R(-4)C (41) ) /SQRT((R(-4) C(4+3)- 
R(-4)C%2)*R(-4)C(44)-R(-4)C(41)42))) 


Finally, using absolute references, the formula looks like this: 


=IF ((R39C5-R39C2 2)*(R39C5-R39C3 2))=0,0, (R39C4—R39C2* 
R39C3) /SQRT ( (R39C5-R39C2%2) *(R39C5-R39C3%2) ) ) 


It should be remembered that all three versions of the formula will give 
the same result. Furthermore, it is not only possible to use any of the 
versions above, but also to create others, mixing together all three 
types of reference (relative, absolute and name), as required. 


SAVING A SPREADSHEET ON CASSETTE 

Before entering any values, we will save the "framework'' definition of 
the spreadsheet on cassette. This enables us to use the same basic 
spreadsheet to try out different sets of values whenever we want. 

First of all, connect your tape recorder to the M10, following the 


instructions given in the "M10 Operations Guide", in the section on sav- 
ing files on cassette. 
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To save the spreadsheet definition, carry out the steps below: 


1. Select the Transfer command, by pressing <F7>. You will see the fol- 
lowing sub menu: 


Load Save Clr Goto 


2. Select the sub command Save by pressing <F3>. The following prompt 
appears: 


SAVE filename: 
Norm SYLK 


with the word "Norm" shown in reverse, indicating it is the active 
option. 


3. Type REGRES as the name of the file under which the spreadsheet will 
be stored, and press <ENTER> to execute the command. 


ENTERING DATA 

We can now begin entering the values illustrated in figure 3-1, at the 
start of this chapter. 

SUSPENDING AUTOMATIC RECALCULATION 

To cancel the automatic recalculation feature, and thereby speed up _ the 
Process of entering values in the spreadsheet, all we need to do is 
select the Options command, and activate the ! opera by pressing <Fé>, 
<F3> and <ENTER>, in that order. 

ENTERING DATA 

Place the pointer in cell R4C2 and type 1 . Press the right arrow cursor 
movement key to enter the value in the cell, and move the pointer into 
the next cell; R4C3, in the same operation. Next type 0.5 . Now press the 
keys marked down-arrow and left-arrow, to enter 0.5 in R4C3 and place the 


pointer in R5C2. 


Continue entering the values as shown in Figure 3-1. 
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REACTIVATING THE AUTOMATIC RECALCULATION OPTION 


After entering all the values, we can reactivate the automatic recalcula-— 
tion option by pressing <!>. This causes all the formulae previously 
entered in the spreadsheet to be calculated, giving the following 
results: 


regression coeff. a = 0.517 slope = 27.33 
b = 0.334 
correlation coeff. r = 0.918 


These results are illustrated in the following figure. 


Y AXIS 





1 2 3. 4 5 6 7 8 9 10 11 #12 #13 «#14 «15 
25 3.5 10.5 12.5 13.5 14.5 X AXIS 


SSS 
Fig. 3-3 Diagram of the Regression Function 


PRINTING THE CONTENTS OF THE SPREADSHEET 


With a printer or plotter connected correctly to the M10, according to 
the instructions in the 'M10 Operations Guide", we can obtain a printed 
copy of the spreadsheet that we have just created. 


Select the Print command by pressing <PRINT> while holding down the 
<SHIFT> key. The following prompt then appears: 


width: from: 
LPT COM LF NOLF 


Let us assume that we are using a PL10 microplotter. Then, with the 
pointer. in R1C1, and bearing in mind that our spreadsheet is 36 charac- 
ters wide and 44 lines long, in the first field (width: ) we enter 36 
Next, press the <TAB> key to move the pointer to the second field of the 
prompt (from:). Type R1:44 to specify the range of the spreadsheet to be 
printed. 


As the active options (those in reverse video) on the last line of the 
screen are LPT and LF , which are correct for our plotter, all that we 
now need to do is press <ENTER> to execute the Print command. We will 
then obtain a printout similar to the one illustrated in Figure 3-4. 
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4 4 1 0 0.5 1 0.25 
5 2 1 a5 15 T2325 
6 3 2 2 4 1 
7 4 2.5 5 6.25 4 
8 5 3 3 9 1 
9 6 3 9 9 9 
10 hee Bei 22 8.75 12.25 6.25 
11 8 4 8 16 4 
12 9 5 15 25 9 
13 10 5 20 25 16 
14 11 6 12 36 4 
15 12 6 18 36 9 
16 13 i 21 49 9 
7 14 7 28 49 16 
18 15 8 3 28 64 12.25 
19 16 8 
20 17 9 36 81 16 
Row 21 18 9 54 81 36 
22 19 10 5 55 100 30.25 
23 20 10 70 100 49 
24) 21 10.5 4.5 47.25 110.3 20.25 
25 22 11 66 121 36 
26 23 11 88 121 64 
27 24 12 72 «#144 36 
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31 28 14 

32 29 14 112, (196 64 

33 30 14.5 130.5 210.3 81 

34 | ------------------------------------ 
35 Sx Sy Sxy Sx2  SyA2 

36 | Sums 235 131.5 1293 2350 737.8 

37 | ------------------------------------ 
38 Mx My Mxy = Mx%2 MyA2 

39|Avrge 7.833 4.383 43.1 78.35 24.59 

40 | ------------------------------------ 
41 a =0.517 ang. =27.33 deg. 

42 b =0.334 


43 r =0.918 








Fig. 3-4 Printout of the Values 
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4. M10/MULTIPLAN COMMANDS 


This chapter contains a full list of all of the commands available in 
M10/Multiplan, in alphabetical order. 


The description of each command follows the general form: 
Command Name 


Option Menu 


Description of command 

Examples 

Related commands 

When a command is selected, the option menu will show the active options 
displayed in reverse video (or "negative''). These will either be the 
last options set when the command was selected, or the default values. 

If the command requires a response to be entered, the option menu will 
display a proposed response, which may be accepted (by pressing <ENTER>), 
or changed (by typing an alternative reply). 


Quite often, the proposed response will be the active cell; that is, the 
one in which the cell pointer is currently located. 


For example, in the Blank command, the proposed response to the BLANK 
cells: prompt will be the active cell. 


The meaning of the proposed responses shown in each description is as 
follows: 


RC means the active cell 

R means the row number of the active cell 

C means the column number of the active cell 

CD concn apie the proposed response; e.g. (contents of RC) 


All of the commands, with the exception of the Value , Insert and Print 
commands, are selected by pressing the corresponding function key. The 
function keys' definitions can be seen by pressing the <LABEL> key, below 
the screen. The last line of the spreadsheet will be replaced by the com- 
mand names. To remove the definitions from the screen, press the <LABEL> 
key again. 
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The exceptions to this are selected as shown here: 










COMMAND SELECTION METHOD 









Selected automatically when entering data in the 
spreadsheet's cells. 


Selected by pressing the <PASTE> key below the screen. 







Selected by holding down <SHIFT> and pressing <PRINT>. 


When a command is selected, the last one (or two) lines of the screen 
will contain the option menu for that command. If the command is divided 
into sub commands, these are selected by pressing the appropriate func- 
tion key, from the option menu. 


This then gives access to a sub menu of options and/or prompts. 


A detailed explanation of each sub command is given after the general 
description of the main command. - 


All commands are executed by pressing <ENTER>, or cancelled by pressing 
<BREAK> while holding down <SHIFT>, as long as they have not yet been 
entered. 
BLANK 

BLANK cells:RC 


Enter a reference to a cell or group of cells 


Description 


Erases the contents of a cell or group of cells. If the proposed 
response is accepted, (by pressing <ENTER>), the active cell is blanked. 


The format and name (if assigned) of the cell or group of cells are 
unchanged. 


If a formula refers to the blanked cell, its numeric value is zero, or 
its text value is a blank. 


Examples 
To blank the cell in row 4, column 5: 
BLANK cells:R4C5 
To blank all cells in the area with the name "Taxes" 
BLANK cells:Taxes 


To blank an irregular area of cells: 


BLANK cells:R1:7C3,R9:10 


Related Commands 


Transfer Clear to clear the whole spreadsheet. 


COPY 
COPY:Rght Down From 


Select sub command 


Description 

Copies a cell or group of cells into another cell or equivalent group of 
other cells. The format and contents of the source cell/(s) are copied, 
leaving the original unchanged. 


Copy Right copies one cell or column of cells to a cell/(s) to the 
right. 


Copy Down copies a cell or row of cells to a cell/(s) underneath. 


Copy From allows more complex types of copies to be carried out. This 
is used for copying irregular areas of cells. 


Each of the sub commands is explained more fully in the following sec- 
tions. 


Related Commands 


Insert allows new columns or rows to be added in an existing, spreadsheet. 
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Copy Down 
COPY DOWN #: at:RC 
Enter the number of copies to be done, and press <ENTER>, or enter 
another cell reference. 
Description 


Copies the cell given in the "'at:" field down into the number of cells 
specified in the "#" field. 


To copy a row, specify the reference of the row instead of just the 
active cell. 
Examples 
To copy the cell R5C2 into the 4 cells below it: 
COPY DOWN #:4 at:R5C2 
To copy the first 8 cells in row 3 into the 3 rows below it: 


COPY DOWN #:3 at:R3C1:8 


COPY FROM 

COPY FROM:RC to:RC 
Enter the necessary cell references for the cell/(s) to copy from and to. 
(Move the cursor with the <TAB> key.) 
Description 
Used for copying a cell or group of cells to another cell/(s) in another 
part of the spreadsheet, but not on the same row or column as the source 
cell/(s). 
A single cell can be copied into a group of cells. 
If a group of cells is specified as the source reference, but only one 
cell is specified as the destination, this cell is taken as being the top 


left-hand corner of the destination area. 


Normally a single cell is specified as the source or destination refer- 
ence. 


It is also possible to copy vectors (a vector being at least two cells in 


a row or acolumn). The size of the source and destination references 
must be the same size. 
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If a row vector is copied to a column vector, or vice versa, the result 
will be a rectangle whose sides are the same lengths as the respective 
row and column vectors. 


a TT REI 


Source Destination Source 





Source Destination 








Source 





Fig. 4-1 Examples of Copying Vectors 
When a different type of copy is attempted, the error message Illegal 
parameter is displayed, and the Copy command is abandoned. 
Examples 
1. One-to-one copy: 
To copy cell R1C1 into R4C6: 
COPY FROM:R1C1 to:R4C6 


2. One-to-many copy: 
To copy cell R1C5 into all cells in column 7: 


COPY FROM:R1C5 to:C7 
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3. Area-to-area copy: 
To copy an area from the top left-hand corner into an area, whose 
upper left-hand cell is R7C5: 
COPY FROM:R1:4C1:4 to R7C5 


In this copy, R7C5 will be the same as R1C1, R7C6 the same as RI1C2, 
and so on, down to R10C8, which will be the same as R4C4. 


Note that the same copy could have been done, specifying both areas 
in full: ‘ 


COPY FROM:R1:4C1:4 to:R7:10€5:8 


4. Vector-to-vector copy: 
To copy the first four cells from column two into column 7: 


COPY FROM:R1:4C2 to:R1:4C7 


The same copy cculd be dene by specifying only the top left-hand cell 
of the destination vector: 


COPY FROM:R1:4C2 to:R1C7 
5. Multiple vector copy: 


To copy the first four cells from column 3 into the next four 


columns: 

COPY FROM:R1:4C3 to:R1C4:7 
COPY RIGHT 

COPY RIGHT #:1 at:RC 


Enter the number of times you want the cell to be copied, in the first 
field, and the destination cell reference, in the second field. 
Description 


Copies the source cell a specified number of times into the cells to its 
right. 


The proposed response will be the last number specified when a Copy Right 
or Copy Down command was executed. 


To copy a column, specify the relevant cells in the "at: '' field (move 
the cursor across the fields by pressing the <TAB> key). 
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Examples 
To copy cell R1C4 into the next six cells to its right: 


COPY RIGHT #:6 at:R1C4 


To copy five cells from column 3 into column 4: 


COPY RIGHT #:1 at:R4:8C3 


EDIT 


EDIT: (contents of RC) 


Description 

When the Edit command is selected, the contents of RC appears on the 
Command line, at the bottom of the screen, and can be modified, using the 
cursor movement keys. 


If text is being edited, it should be enclosed in double quotes. 


The cursor movement keys perform the following functions in Edit: 


Left Arrow moves the cursor one character to the left. 
Right Arrow moves the cursor one character to the right. 

Up Arrow moves the cursor to the start of the edit line. 
Down Arrow moves the cursor to the end of the edit line. 


To cancel the changes made to the edit line, and return to the menu, 
press <BREAK> while holding down the <SHIFT> key. 


When editing is complete, press <ENTER> to store the modified 
formula/value in the active cell. 


If an error has been made when editing a formula, an appropriate message 


is displayed, and the formula appears again on the edit line, and may be 
modified using the cursor movement keys. 
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FORMAT 
FORMAT:Cell Wide £ 


Select option from sub menu. 


Description 

The display format of an individual cell, or group of cells can be 
defined, or the cell width of all cells in the spreadsheet can be speci- 
fied. In addition, a currency symbol can be entered, to precede values 
displayed in the spreadsheet. 

The Format command consists of the following sub commands: 


- CELLS : For specifying the display characteristics of a cell, or 
group of cells. 


- WIDE : For setting the display width for all cells in the 
spreadsheet. 


- £ : Allows a currency symbol to be specified, which will precede any 
amounts entered in the spreadsheet ;e.g. $. 


The following sections contain detailed descriptions of the sub commands. 


FORMAT CELLS 


Cells: RC # Dec: 2 
Left Cen Rght Fix Gen £ 


To select Format Cells, press <F2> from the Format command main menu. 


Description 


The display format specifications for the active cell (or another cell or 
group of cells if entered in the "Cells: " field) can be set, by select- 
ing the corresponding function keys from the sub menu. 


The active options are displayed in reverse video. 


These options have the following functions: 


Option Key 

a Ee 
: | 
: . 
| | 


Function 


The contents of the cell are 
aligned on the left. 


The contents of the cell are 
centered in the cell. 


(Default option); the contents of 
the cell are aligned on the right. 


Numbers are displayed rounded off 
to a fixed number of decimal 
places. The number of places is 
set in the "# Dec" field. 


(Default option); numbers are 
displayed to the maximum possible 
number of decimal places: if 
necessary, the scientific 


(exponential) notation is used. 


Amounts entered are preceded by a 
user-defined currency symbol; e.g. 
$. The values are displayed with 
as many decimal places as are set 
in the ''# Dec" field. 


The "# Dec "' field only applies for the options Fix and £. 


FORMAT WIDE 


WIDTH of cells: 9 


The Format Wide option is selected from the Format menu by pressing <F3>. 


Description 


Changes the display width of all cells in the spreadsheet. The 


width is 9 characters. 
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FORMAT £ 

Currency symbol: £ 
The "Format £'' command is selected from the '"Format'' menu by pressing 
<F4>. 
Description 
This sub command allows any symbol (including graphic) to be used as a 
currency symbol, to precede amounts entered in the spreadsheet; e.g. $. 
INSERT 

PASTE #: 1 before:RC 


Row Col 


The 'Insert"' command is selected by pressing the key marked <PASTE>, 
below the screen. 
Description 


This command allows one or more rows or columns to be inserted in an 
existing spreadsheet. 


The two fields ("#: "and "before: ") in the prompt are for entering the 
number of rows or columns to be inserted (default = 1), and the cell they 
will be inserted before (default = RC). 

The edit cursor is moved between the fields by pressing the <TAB> key. 

On the last line of the display the active option (Row or Column) is 
shown in reverse video. The option is selected by pressing the relevant 
function key. 


When extra columns or rows are inserted, all cell references in the 
spreadsheet are automatically adjusted. 


It is not possible to insert extra columns or rows if these will exceed 
the limits of the spreadsheet; i.e. more than 63 columns or 99 rows. In 
either case, the message 


Illegal parameter 


will appear and the command will be abandoned. 


Examples 


To insert a column to the left of the active cell located in column 4: 


PASTE #: 1 before: 4 
Row Col 


with the Col option displayed as active; in reverse. 
To insert three rows above row 7: 
PASTE #: 3 before: 7 
Row Col 


with the Row option shown in reverse. 


NAME 


NAME: to refer to: 


Description 


Assigns a name to a cell or group of cells, to be used as a reference in 
a formula or a command. 


The proposed response for the first field ("'NAME: ") is the text contents 
(if any) of the active cell. The name will be assigned to the active 
cell, unless a different cell or group of cells is specified in the 
second field ("to refer to: "'). 


To change the name from the proposed response, just type the required 
name in the first field. 


The cursor is moved between fields by pressing the <TAB> key. 


A name can be up to 31 characters long and must begin with a letter, but 
the rest of the name can be any combination of letters, and numbers, and 
may also contain periods (.), and the underscore ( ). 


If a text entry from another cell is used as the proposed response for a 
name, it is modified to conform to these rules; i.e. illegal characters 
are omitted, and spaces are replaced by the underscore. 


A name may not be any combination of characters that could be confused 
with a reference; e.g. R1C2 is not permitted. 


Assigned names can be viewed by selecting the "Name" command and moving 
the pointer to the relevant cell of the spreadsheet. 


To change a name, use the cursor movement keys to modify the name and 


then press <ENTER>. For an explanation of the functions of the cursor 
movement keys, see the "Edit'' command section. 
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Names can be deleted by selecting the "Name" command, entering the name 
to be deleted, and deleting the response in the "to refer to: " field. 
Press <ENTER> to execute the command. 


Example 


To define the sequence of cells in column 1, extending from row 1 to 8 as 
having the name Results , enter the following: 


NAME: Results to refer to:R1:8C1 
OPTIONS 
OPTIONS: (formula in RC) 
Calc ! Beep Mute 
Description 


This command controls the automatic recalculation and audible alarm 
features. 


The active option is displayed in reverse video (or in "negative'') on the 
last line of the menu. 


For the first option: recalculation, if the Cale option is active, all 
formulae in the spreadsheet are recalculated each time a new value is 
entered. Alternatively, if the ! option is activated, recalculation only 
takes place when the <!> key is pressed. This is more convenient when 
large amounts of figures are being entered in the spreadsheet. 


For the second option, the audible alarm will either be muted or sounded, 
when an error is encountered, depending on whether the Mute or the Beep 
option is active (shown in reverse). 


The audible alarm will also be sounded (if the "Beep" option is active) 
when an attempt is made to move the cell pointer beyond the limits of the 
spreadsheet. ‘ 


Each of the above options is selected from the menu by pressing the 
appropriate function key. - 


The "Options" command is executed, as usual, when <ENTER> is pressed, 
whereupon the message line, at the top of the screen, will display the 
amount of available memory, in bytes. 


PRINT 





width: from: 
LPT COM LF NOLF 


The "Print" command is selected by holding down the <SHIFT> key and 
pressing <PRINT>. 


Description 


Enables a printed copy of the spreadsheet to be obtained when a _ printer 
or plotter is connected to the M10. 


First check that the printer or plotter is connected correctly, according 
to the instructions given in the device manual, and the "M10 Operations 
Guide". 


In the "width: " field, enter the width of the print line. This is depen- 
dent on the width of the spreadsheet, and also the maximum printing width 
of the printer/plotter you are using. The default value is 70 characters. 


Enter the first and last line of the spreadsheet to be printed, in the 
"from: '' field. The default setting prints the whole sheet. To move the 
cursor between the fields, press the <TAB> key. 

According to the type of printer/plotter attached, press the relevant 
function key to select the parallel ( LPT ), or serial ( COM ) printer 
options. ‘ 

Then, depending on whether the printing device being used provides an 
automatic line-feed or not, select the appropriate option: LF if it does 
not give an automatic line-feed, and NOLF if it does. 


The default options are: LPT and LF . 


Example 

Let us suppose we want to print lines 1 to 25 of a 25-line spreadsheet 
with a 19 character line width, using a PL10 microplotter. 

We would enter the following command: 


width: 36 from: R1:25 
LPT COM LF NOLF. 


with the LPT and LF options active (in reverse video). 
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QUIT 


e "Quit'' command is selected by pressing <F8>. 


Description 


Exits from M10/Multiplan and returns to the M10's main menu. 


TRANSFER 


Load Save Clr Goto 


Description 


The "Transfer" command gives access to a number of sub commands for deal- 
ing with the whole spreadsheet. 


These are as follows: 

- LOAD : for loading a spreadsheet stored on cassette. 

- SAVE : for saving the current spreadsheet on cassette. 
- CLEAR : erases the entire contents of the spreadsheet. 
- GOTO : places the cell pointer on a specified cell. 


Fach of these commands is explained in the sections below. 


TRANSFER CLEAR 

CLEAR sheet - Enter Y to confirm: 
The “Transfer Clear’ command is selected by pressiig <F4> from the main 
"Transfer" menu. . 
Description 
Clears the entira contents of the current spreadsheet. The command is 
executed by pressing <Y>, otherwise, press any other key to cancel the 


command. 


This command has the same effect as leaving M10/Multiplan, by executing 
the "Quit" cummand (see above) and then re-running the program. 


Related Commands 
BLANK : clears an individual cell or a group of cells. 
TRANSFER SAVE : saves the active spreadsheet on cassette. 


TRANSFER LOAD : loads a spreadsheet stored on cassette. 


TRANSFER LOAD 


LOAD filename 
Norm SYLK 


The "Transfer Load" sub command is selected from the main ''Transfer" menu 
by pressing <F2>. 

Description 

This is used to load a spreadsheet, previously saved on cassette with the 
"Transfer Save'' sub command. The filename entered must be the same as 


the name that was specified for the "Save". 


First check that your tape recorder is connected up to the M10 correctly, 
according to the instructions in the "M10 Operations Guide". 


The file that is being loaded may have one of two formats: Norm or SYLK . 


If the file was saved in Norm format, the spreadsheet will, replace the 
current spreadsheet when it is loaded into the M10. 


If the file was saved with the SYLK format, the data from the spreadsheet 
loaded from cassette will be merged with the current spreadsheet. To 
avoid this, when loading a SYLK format file, first clear the current 
spreadsheet, using the Transfer Clear command. 

The type of format of the spreadsheet file being loaded is selected by 


pressing the appropriate function key from the sub menu; <F2> for Norm, 
and <F3> for SYLK. The selected option is displayed in reverse video. 


Related Commands 


TRANSFER SAVE : for storing the current spreadsheet on cassette. 
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TRANSFER SAVE 


SAVE filename 
Norm SYLK 


The "T ansfer Save'' sub command is selected from the main "Transfer" menu 
by pressing <F3>. 
Description 


This allows the current spreadsheet to be saved on cassette, enabling it 
to be loaded again at another time, using the Transfer Load sub command. 


After checking that the tape recorder is connected as described in the 
"M10 Operations Guide", select the type of format that the spreadsheet 
will be saved in, by pressing either <F2> (Norm), or <F3> (SYLK). The 
significance of these formats is explained in the previous sub command; 
Transfer Load . 
TRANSFER GOTO 

GOTO cell : RC 
The "Transfer Goto'' sub command is selected by pressing <F5> from the 
main "Transfer" menu. 
Description 
Places the cell pointer in the specified cell; if an area is specified, 
the pointer will be placed in the top left-hand cell of that area. 
Example 


To place the pointer on the first cell of the area called "RESULTS": 


GOTO cell: RESULTS 


4-16 


VALUE 


VALUE: 


The "Value'' command is selected automatically when any key other than a 
function key (or other keys with special command functions) is pressed. 


Description 


The "Value" command allows any of the following entries to be made in a 
cell: 


1s 


2. 


A numerical value. 
An alphanumeric text string. 


An alphanumeric text string enclosed in double quotes and starting 
with the equals (=) sign. 


A formula beginning with the equals (=) sign. 


When entering a formula, the arrowed cursor movement keys are used to 
introduce relative cell references. 


The "Value" command is executed in one of two ways: 


qe 
2s 


By pressing the <ENTER> key. 


By pressing one of the curser control keys. This causes the typed 
value to be entered in the active cell, and also places the pointer 
in the cell adjacent to the active cell, correspading to the arrowed 
key that was pressed. i.e. if the right-arrow key is pressed, the 
value is entered in the active cell, and the pointer is placed in the 
cell in the column to the right, on the same row. This is particu- 
larly useful when large columns or rows of figures have to be 
entered. 


If you make a typing mistake while entering a value or a text string, 
simply press <F1> to call the "Edit" command. In this way, the entry 
may be corrected as described in the section about the "Edit" command 
in this chapter. After editing the entry, press <Fi> again and then 
<ENTER> to store the value in the active cell. 


It is worth remembering that if the date is entered in the 
spreadsheet in the following format: 


11/05/84 - 


it may be interpreted as a formula. To avoid this, enter dates as 
alphanumeric text strings, or enclose them in double quotes. 
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5. M10/MULTIPLAN FUNCTIONS 


This chapter contains a full list of the functions available in 
M10/Multiplan. 


These functions can be combined in formulae, entered using the "Value" 
command, as explained in the previous chapter. 


The general form of a function is shown here: 
Function Name(Arg1,Arg2,Arg3,Arg4...Argn) 
where Arg1 ...Argn are the arguments to be included in the function. 
The number of arguments required by the different functions varies; some 
only need one (e.g. COS(N)), while others require no argument at all 


(e.g. PI()). 


Note that no space must be left between the first bracket and the func- 
tion name. 


In the descriptions of the functions given below, the following conven- 
tions for the possible types of arguments have been used: 


N A numerical value, or the numerical result of a formula. 
T A text string, or a formula resulting in a text string. 
Logical A logical value referencing a single cell, a formula indicat- 


ing a comparison (=,<,>,<=,>=,<>), or another function giving 
a logical value as its result. If none of these types of 
arguments is used, the error #VALUE! is produced. 


List A list of items separated by commas. An item may be a value 
or a reference to a group of cells. A list can have up to 
five items in it, but more than five values may be referenced 
through the items themselves. 


The functions are listed alphabetically, with related functions given in 
the '"'See Also" headings. 
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ABS(N) 
Description 


Returns the absolute value of the argument N. 


Examples 
ABS (AVERAGE (R1C1:10)-R1C1) 


The result tells you how far the first item is from the average. 


See Also 
SIGN for the sign of a number; ABS(number) = number x SIGN(number) 
MAX for the maximum between two or more values. 


MIN for the minimum between two or more values. 


AND(List) 
Description 
The result TRUE is obtained if all the items in the list are true, other- 
wise the result will be FALSE . 
Requirements 
The arguments must be logical values; if not the error message #VALUE! is 
produced. 
Example 

IF (AND(SUM(Homework)>82,Final>50),credit, "not qualified") 
where Homework, Final and credit are references to cells in the 
spreadsheet. This awards the value "credit" if the sum of the "Homework" 
values is greater than 82, and the "Final" value is greater than 50. If 
one or more of these is false, the text string "not qualified" is the 
result in that cell. 
See Also 


OR and NOT for logical operations. 


IF for testing logical values. 


ATAN(N) 
Description 


Returns the arctangent, or reverse tangent, of the argument, which must 
be in radians, in the range -2/2 to +7/2. 


The functions ACOS and ASIN can be calculated using the following formu- 
lae: 


ACOS(N) = P1()/2-ATAN(N/SQRT (1-N#N) ) 
ASIN(N) = ATAN(N/SQRT(1-N#N) ) 
Example 


ATAN(angle in radians) 


See Also 


TAN for the tangent of an angle. 


AVERAGE (List) 
Description 


Returns the average of the values in the list. This is the same as_ the 
formula: 


SUM(list) /COUNT(list) 


Examples 
AVERAGE (Balance) 
AVERAGE (2,6,4.5,6,1.7) 
See Also 
STDEV for the standard deviation of a list of values. 
SUM for the sum of a list of values. 


COUNT for a count of a list of number values. 
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COLUMN() 
Description 


Returns the number of the column in which the cell containing this func- 
tion is situated. 


Example 
1981+COLUMN ()-4 
When this formula is placed in row 1, from column 4 onwards, the columns 


will have the headings 1981, 1982, etc. To duplicate the formula from 
R1C4 use the "Copy Right" command, described in the previous chapter. 


See Also 


ROW() to obtain the row in which the cell containing the function is 
situated. 


COS(N) 
Description 


Returns the cosine of the argument, which must be an angle expressed in 
radians. 


Example 


COS(angle in radians) 


See Also 


SIN and TAN for the other trigonometric functions. 


COUNT (List) 
Description 


Returns the number of cells in the list containing numerical values. 


Example 
COUNT (checks) 


where "checks" refers to an area of cells. 


See Also 


AVERAGE for the average of a list of numbers. 


SUM for the sum of a list of values. 


EXP (N) 





Description 


Returns the value of the natural constant e (2.7182818) raised to 
power specified by the argument N. It is the inverse function of LN. 


the 


To calculate powers of other bases, use the exponentiation operator: %. 


See Also 


LN for the natural logarithm of a number. 


FALSE() 
Description 


Returns the logical value "FALSE". 


Example 
The FALSE() function can be put in a cell for testing by a logical 
statement, before testing a more complex expression. 

See Also 

AND, OR and NOT for operations on logical values. 


IF to test a logical expression. 
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IF(Logical, Then Value,Else Value) 


Description 

If the Logical value is true, it returns the Then Value , otherwise the 
Else Value . The values tested can be numeric, text strings, or logical 
values. 

Example 


IF (grade>80, "excellent", grade) 
returns the text string "excellent" if the value referenced by "grade" is 
greater than 80, otherwise the grade is returned. 
See Also 
AND,OR and NOT for operations on logical values. 


ISNA and ISERROR to check for error values. 


INDEX (Area, Subscripts) 
Description 


Returns the value of a cell referenced by the subscripts from an area in 
the spreadsheet. 


If the area is a single row or column, only one subscript is required. 
With a value of 1, 2, 3, etc. the function will return the first, 
second, third, etc. value in the column or row. 


When a rectangular area is referenced; i.e. more than one row and/or 
column, two subscripts are used to reference a value. The first selects 
the row, and the second the column containing a particular cell. The sub- 
scripts must be separated by a comma. 


If a cell outside the defined area is referenced by the subscripts, the 
error value #N/A (not available) is returned. 
Example 


To repeat the first column in the first row, copy the following for- 
mula in the first row: ~ 


INDEX(C1, COLUMN() ) 
When placed in the cells in columns 2, 3, 4, etc., of the first row, this 


will cause the second, third, fourth, etc. values in C1 to be copied to 
the corresponding cells in R1. 


INT(N) 
Description 


Returns the largest integer less than or equal to N. 


Examples 
INT(6) is 6. 
INT(8.9) is 8. 


INT(-3.2) is -4. 


See Also 


ROUND for rounding off a number to a given number of decimal places. 


ISERROR (Value) 

Description 

Returns the logical value "TRUE" if the Value is any of the error values: 
#N/A, #VALUE!, #REF!, #D1V/0!, #NUM!, #NAME?, or #NULL!, otherwise it 
returns the "FALSE" value. 


Example 


IF (ISERROR(ratio), "check your numbers",'"') 


See Also 


IF to test a logical value. 


ISNA(Value) 
Description 
If the argument is not available, producing the error value #N/A, the 


logical value "TRUE" is returned, otherwise the value "FALSE" is 
returned. 
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Example 


IF(ISNA(balance), 0 ,balance) 


this will return the text string "0" if the value referenced by "balance" 
is not available. If the "balance" value is available, the value itself 


is returned. 


See Also 
NA to produce the #N/A value. 
IF to perform a logical test on a value. 


ISERROR to test for any error value. 


LN(N) 
Description 


Returns the natural logarithm of the argument. 


Requirements 

The argument N must be positive; otherwise the 
returned. 

See Also 

ABS to give a positive argument. 

EXP for the inverse of the LN function. 


LOG10 for logarithms to the base 10. 


LOG10(N) 


Description 


#NUM! error value 


Returns the logarithm to the base 10 of the argument N. 


Requirements 


N must be positive, otherwise the #NUM! error value is returned. 


. See Also 


ABS to make sure that the argument is positive. 


LN for logarithms to the base e, and other bases. 


is 


LOOKUP (N, Table) 
Description 


Looks for the value N in the first column or row of the group of cells 
constituting Table, and returns the value from the last row or column of 
the Table. 


The direction of the search depends on the dimensions of the Table. 


If the Table has an equal number of columns and rows, or more rows than 
columns, the first column of the Table is searched until the largest 
value which is less than or equal to N is found. The value in the last 
column of that row in the Table is then returned. If the values in the 
first column are all less than N, the last row is used. 


If all the values in the first column are greater than N, the #N/A_ error 
value is returned. 


If the Table has more columns than rows, the first row of the Table is 
searched for N, and the corresponding value in the last row of that 
column is returned by the function. If all the values in the first row 
are less than N, the last column of Table is searched. If all the values 
in the first row are greater than N, the #N/A error value is returned. 


Requirements 

Table must be a reference to an area of cells in the current spreadsheet. 
The result returned by the function may be a numeric, text or logical 
value. 

The values in the row or column of Table being searched must be in 
ascending or descending order. 

Example 

In the table taken from a spreadsheet shown below, let us assume that 


column 1 (C1) contains base salary values, C2 the minimum tax applicable 
to the salaries and C3 the marginal tax rates given as percentages. 


C1 c2 c3 

0 0 0 
2300 0 0.14 
3400 154 0.16 
4400 314 0.18 
6500 692 0.19 
8500 1072 0.21 
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Let us also assume that a cell containing a value N has been assigned the 
name "Salary" 


The tax applicable to the value "Salary" according to the table can be 
defined as follows: 


LOOKUP (Salary,C1:C2)+(Salary-LOOKUP (Salary,C1))* 
LOOKUP (Salary,C1:C3) 


The result of the function is obtained according to the following algo- 
rithm: 


1. The first LOOKUP finds the tax on the base amount; where the value in 
Ci is used to reference the correct value in C2. 


2. The second LOOKUP finds the actual base amount ; where the value in 
C1 references itself. (Note that Table may consist of a vector; i.e. 
only one row or column). 

3. The third LOOKUP finds the marginal tax rate for the salary in excess 
of the base amount; where the value found in C1 references the 
corresponding value in C3. 

MAX(List) 

Description 

Returns the largest value in the List. Zero is returned if the list does 

not contain any numeric values. 


See Also 


MIN for the smallest value in a list. 


MIN(List) 
Description 


Returns the smallest of a list of numbers. Zero is returned if the list 
does not contain any numeric values. 


See Also 


MAX for the maximum of two or more values. 


510 


MOD (Dividend, Divisor) 

Description 

Returns the remainder of the result of dividing Dividend by Divisor. The 
remainder will have the same sign as Divisor. 

Requirements 


Both parts of the division must be numeric values. 1f Divisor is zero, 
the #DIV/0! error is returned. 


Examples 
MOD(3,2) = 1 
MOD(-3,2) = 1 
MOD(-3,-2) = -1 
MOD(3,-2) = -1 


The MOD function is related to the INT function as shown: 
MOD(x,y) = x-INT(x/y)*y 
Remembering that the multiplication and division operations are performed 
before subtraction. 
NAQ 
Description 
Returns the #N/A error value which can be used to indicate cells in the 
spreadsheet where values have yet to be entered. 
Example 
By setting the cell/s defined as "Interest Rate" to NA(), any calcula- 
tions that use "Interest Rate" will give the result #N/A. 
NOT (Logical) 
Description 
Returns the inverse of the logical expression entered as the argument; 


i.e. "FALSE" if the argument is true, and "TRUE" if the argument is 
false. 
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Example 
IF(OR(Credit>Limit,NOT(AND(Conditions))),"not qualified", ''0K'") 


where ''Conditions" is a group of cells, containing a series of conditions 
that have to be fulfilled in order to obtain a credit. 


See Also 
AND and OR for operations on logical values. 


IF for testing a logical value. 


NPV(Rate,List) 
Description 


Net Present Value (NPV) is used to calculate the amount of investment 
needed to give a projected sum in the future, based on a specified 
interest rate. 


Requirements 


In the formula, Rate is the interest rate expressed as a decimal fraction 
(0.16 would be a rate of 16%). The List must contain the income required 
at the end of successive periods; i.e. the first item is the expected 
income for the first period, the second item is the income required for 
the second period, and so on. 


Example 


Let us assume that you have the chance to purchase a small business for a 
single payment of $80,000. The annual income of the business is 
currently $15,000 and you expect the annual increase in income will be 
30%. 


Enter the value of the current income, $15,000, in cell R1C1 of the 
spreadsheet. Next, put the relative reference R(-1)C*1.3 (representing 
the increased income) in cell R1C2, and copy it into the three cells to 
the right, in that same row. Assign the name Flow to the area consisting 
of the first row. 


If the opportunity rate is 15%, enter the NPV function in a cell in a 
different row with the correct arguments inserted: i.e. NPV(15%,Flow) . 
This will give the net present value of $84,598.24 which is greater than 
the cost of the lease. You can therefore conclude that it is a worthwhile 
investment. 


OR(List) 
Description 
Returns the logical value "TRUE" if any value in the list is true, other- 
wise returns the value ''FALSE". 
Requirements 
The arguments in List must all be logical values, otherwise the #VALUE! 
error is returned. 
Example 

IF (OR(grade>80, final>=150) , "good work",''") 
will return the text string "good work" if grade is greater than 80, or 
final is greater than or equal to 150, otherwise the null string is 
returned. 
See Also 
AND and NOT for operations on logical values. 


IF for testing logical values. 


P1() 

Description 

Returns the value 3.1415926535898 , an approximation of the mathematical 
constant: a(pi). 

Example 


SIN(P1()/4) 


ROUND(N, Digits) 
Description 


Rounds up the argument N to the number of decimal places specified by 
Digits. 


According to the value of Digits, the rounding is done as follows: 


Digits>0 the argument is rounded to the specified number of decimal 
places; e.g. ROUND(4.261857,3) gives 4.262. 
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Digits=0 the result is rounded to an integer; e.g. ROUND(8.3472,0) 
gives 8. 


Digits<0 the rounding off is continued into the integer part of the 


argument; e.g. ROUND(38,-1) gives 40 and ROUND(884,-2) gives 
900. 


Requirements 


Digits must be a numeric value. 


Example 


Balance+ROUND(Balance*Interest/12.2) 


See Also 


INT to return the integer part of a number. 


ROW() 

Description 

Returns the number of the row in which the cell containing the function 
is situated. 

Example 

If the expression ROW()*10 is duplicated into the cells in the first 
column, the sequence 10,20,30...etc. will appear in the spreadsheet. 

See Also 


COLUMN for the current column number. 


SIGN(N) 

Description 

Returns one of the following numbers, depending on the sign of the argu- 
ment: 1 ,if the sign is positive, 0, if the argument is equal to zero, 
and -1, if the sign of the argument is negative. 


See Also 


ABS to obtain the absolute value of the argument. 
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SIN(N) 
Description 


Calculates the sine of the argument expressed in radians. 


See Also 


COS and TAN for the other trigonometric functions. 


SQRT(N) 
Description 


Returns the square root of the argument. 


Requirements 
The argument, N, must be positive, otherwise the #NUM! error value 
returned. 
Example 
SQRT (x*x+y*y) 


where x and y are references to cell values, or constants. 


STDEV(List) 
Description 


Calculates the standard deviation of the values defined in List. 
function uses the formula below: 
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The 


Example 
STDEV(grades) 


where "grades'' is a reference’ to an area of cells. 


See Also 


/ 


AVERAGE for the average of a List. 


SUM(List) 
Description 


Calculates the sum of the values in List. 


Example 


(14rate)*SUM(deposits January) 


See Also 

MAX for the maximum of two or more values. 
MIN for the minimum of two or more values. 
AVERAGE for the average of a list of values. 


COUNT for the count of a number of values. 


TAN(N) 
Description 


Returns the tangent of the argument, which is an angle in radians. 


See Also 
COS and SIN for the other trigonometric functions. 


ATAN for the inverse tan function. 
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TRUE () 
Description 
Returns the logical value ''TRUE''. Example 


Before constructing a complicated logical expression, the ''TRUE'' value 
can be placed in a cell for trial testing. 


See Also 
AND, OR and NOT for operations on logical values. 


IF for testing logical expressions. 
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A. ERROR MESSAGES 


This appendix contains a list of the error messages that may be generated 
in M10/Multiplan if a command is used incorrectly, or if there is a dev- 
ice error; e.g. insufficient memory space in the M10, or for some other 
reason. 


Together with the error messages, listed alphabetically, the probable 
cause and suggested solution to each error, are also included. 


When an error is detected, the relevant message is displayed at the top 
of the screen, replacing the first line of the current spreadsheet. 


ERROR MESSAGE SOLUTION 
Bad file format The spreadsheet file |] Delete the corrupted 
that is being loaded]|] file. As this error 
from RAM has become |] could be caused by a 
' corrupted. fault in RAM, which 
may necessitate a 
cold start (i.e. 
switching the M™10 
off and on again), 
it is advisable to 
make back-up copies 
of important files 
from RAM to cassette 
straight away. 


Checksum error Fault occurred when || Protect against loss 
reading spreadsheet || of data by making 
data from cassette. back-up copies’ of 

important 

spreadsheets when 
saving them on 
cassette. 


Circular references|| Cell references have |] Edit the formulae to 

unresolved been encountered |} eliminate the circu- 
that depend on each]}| lar reference. 
other. 
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ERROR MESSAGE 


Device 1/0 error 
break 


Directory ‘full 


File already exists 


File format 
line xx 


error: 


File not found 


A-2 


CAUSE 














Fault occurred while 


reading a 
spreadsheet from 
cassette, or the 


<SHIFT> and <BREAK> 
keys were pressed 
while attempting to 
"Print" a 
spreadsheet. 


A "Transfer Save 
SYLK" was attempted, 
or a new spreadsheet 
was created when 
there were already 
18 files in RAM (not 
counting the MSPLAN 
file). 


An attempt was made 
to "Transfer Save 
SYLK" a spreadsheet 
under an existing 
filename. 

A format error has 
been detected in 
line xx of the SYLK 
file being loaded. 
This can be caused 
if the SYLK file was 
modified with the 
M10's built-in TEXT 
editor, or if it was 
created by a 
spreadsheet program 














other than 
M10/Multiplan or 
desktop Multiplan. 
This error may also 
occur if the SYLK 
file was created 


with desktop Multi- 
plan, and an error 
occurred 
transmission to 
M10. 


during 
the 





made 
Load 
that 


An attempt was 
to "Transfer 
file 


SYLK" a 
does not exist. 


SOLUTION 


If the cause was an 
error while reading 
from cassette, 
rewind the tape and 


try again, adjust 
the volume and/or 
tone setting if 
necessary. 

Delete files that 
are not needed from 
the RAM, to free 


space for new files. 


different 
for the 


Select a 
filename 
spreadsheet. 


SYLK files should 
not be edited using 
the M10's TEXT edi- 
tor, nor created 
with any  package* 
other than 
M10/Multiplan or 
desktop Multiplan. 
If an error occurred 
during transmission, 
re-transmit the 
file. 


Check filename. 
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Illegal formula 


Illegal parameter 


Name too long 


Out of memory 


Printer error 


Prompt too long 
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A syntax error 
found 


was 
in a formula 
entered in 
spreadsheet. 





An illegal value was 
entered as one of 
the parameters of a 
command. 


A cell name refer- 
ence contains more 
than 31 characters. 


A command was, 
entered which 
required more than 
the memory — space 


remaining in RAM, 
This could be du¢ to 
entering any of ; the 
following commands: 
Transfer Save jSYLK, 
Edit, Copy, Name, 
Paste or Value. 


The <SHIFT> and 
<BREAK> keys were 
pressed while 
attempting to 
"Print" a 
spreadsheet. 


The permitted length 


for a response, 
value or a_ formula 
has been exceeded; 


an entry is usually 


limited to 149 char- | 


acters. 





























SOLUTION 


Modify the formula 
which will appear on 
the Edit line, at 
the bottom of the 
screen, when this 
error is detected. 


ib-enter the  com- 
mand. 


Re-enter name refer- 
ence. 


Exit from 
10/Multiplan, using 
the "Quit" command, 
arid delete unwanted 
files from RAM, or 
split the 
spreadsheet file 
into two parts and 
save part of it on 
cassette. 


Check that the 
printer is connected 
correctly. 


Attempt to split up 
the formula into two 


simpler expressions 
in separate cells, 
or shorten other 


entries. 
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ERROR MESSAGE 


Re-boot or 
cient free memory 


System 
break 


A-4 


error 


insuffi- 


or 


Either the <RESET> 
button was pressed 
while running 
M10/Multiplan, or 
there are less than 
3749 bytes free in 
RAM. 


The <BREAK> key was 
pressed or an inter- 


nal error occurred 
while running 
M10/Multiplan. 





SOLUTION 


If the program 
becomes jammed, hold 
down the <SHIFT> key 
and press <BREAK> to 
release it, not the 
<RESET> button. The 
file that was being 
worked on when the 
break occurred is 
not recoverable, 
however, and -should 
be deleted. If 
there is insuffi- 
cient memory avail- 


able, save any 
important files on 
cassette and then 
delete them from RAM 
to free at least 
3749 bytes. 

Report the cir- 
cumstances of the 
error to your 


Olivetti dealer. 
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